Background-Quality of life (QL) data are useful to evaluate the eVectiveness of treatment.
Accurate assessment of quality of life (QL) in patients with cancer is important because it provides detailed information about patients' perceptions of their health. Such QL data can be used to decide the relative eVectiveness of treatment, enhance patients' decision making by providing more information on the side eVects of treatment, and inform economic analyses for the organisation of cancer services. Evidence is now accumulating to indicate that QL scores can predict survival. [1] [2] [3] In patients with metastatic lung cancer, overall QL scores were associated with survival, independent of disease stage and cell type. 4 In advanced breast cancer, good physical function and high overall patient rated health scores at diagnosis were powerful independent predictors of survival, and in patients with metastatic melanoma, assessments of mood, appetite loss, and overall QL have been shown to significantly predict survival, independent of established prognostic factors. 5 6 Others have found that in advanced breast cancer, high dyspnoea scores were prognostic for survival. 7 Changes in QL scores after chemotherapy for breast cancer have also been found to be prognostically important, where improvements in physical well being, mood, and pain scores significantly predicted longer survival. 5 Several studies have examined QL in patients with oesophageal cancer but the prognostic value of valid QL scores in this patient group has not been investigated. [8] [9] [10] Identification of prognostic factors in patients with oesophageal cancer is important because this may modify management decisions regarding curative or palliative treatment. The aim of this study was to investigate if baseline QL scores and changes in QL scores during treatment are related to survival in patients with carcinoma of the oesophagus.
Methods
Between November 1993 and May 1995 baseline clinical data of consecutive new patients presenting with carcinoma of the oesophagus to the Bristol Royal Infirmary and Frenchay Hospital, Bristol, UK, were prospectively entered into a database. Standard assessments of general health and tumour stage included full blood count, blood chemistry, electrocardiography, pulmonary function tests, chest radiography, endoscopy, and biopsy. Computed tomography and/or magnetic resonance imaging were performed to exclude distant metastases. Patients without major co-morbid disease or evidence of distant haematogenous disease spread underwent oesophagectomy. Patients unfit for oesophagectomy or with distant metastatic disease were treated by intubation or palliative chemoradiotherapy. All patients were followed until death or the end of the study period (May 1999) when all surviving patients were censored. Informed consent and ethics committee permission were obtained.
QUALITY OF LIFE ASSESSMENT
QL was assessed at baseline 1-2 weeks before treatment using the European Organisation for Research and Treatment of Cancer core QL questionnaire (EORTC QLQ-C30, version 1.0) and the dysphagia scale from the oesophageal cancer module (EORTC QLQ-OES24). 11 12 Further QL assessments were performed 4-6 weeks after oesophagectomy, every three months during the first postoperative year, every six months during the second year, and annually thereafter. After treatment with palliative intent, assessments were performed monthly. Data were collected until death or for a minimum of three postoperative years. Baseline and first postoperative assessments of patients undergoing oesophagectomy were performed in the patients' homes. Subsequent questionnaires were mailed unless additional help was required. All patients receiving palliative treatment were visited at home for every assessment. Questionnaires were checked for omitted answers before completion of the interviews; postal questionnaires were checked for missing data. If answers were absent, patients were contacted and asked the omitted questions. The EORTC QLQ-C30 is a valid and reliable measure of QL which has been tested in patients with cancer of the oesophagus. 13 It includes five functional scales (physical, role, emotional, cognitive, and social), three symptom scales (fatigue, pain, and emesis), and one global scale. Five single items are designed to assess additional symptoms (dyspnoea, sleep disturbance, appetite loss, constipation, and diarrhoea). The last item is related to the perceived financial impact of cancer and its treatment. Only the dysphagia scale from the EORTC QLQ-OES24 was used because at the time of this study the questionnaire was not fully developed. QL scores were calculated according to standard guidelines, yielding a range of 0-100. 14 High scores in the function and global QL scales represent good QL whereas high symptom scores reflect worse QL.
STATISTICAL ANALYSES
Cox's proportional hazards models were used to assess the impact of QL on survival. 15 In the first instance univariable analyses were performed, examining the eVect on survival of each baseline QL score in turn. Multivariable models were then generated to control for possible confounding eVects of established prognostic factors and associations between QL scores. Established prognostic factors that were adjusted for were patient age, and T, N, and M stage. Additional possible prognostic factors examined included sex, tumour type, ASA grade, and treatment group. A nominal significance level of 1% was used throughout.
Six months after treatment, changes between baseline and six month QL scores were calculated for all surviving patients. Cox's proportional hazards models were used to investigate whether changes in QL scores following treatment were related to survival. Because of the reduced sample size of surviving patients at six months, this secondary analysis was intended as a purely hypothesis generating exercise.
Results
Ninety two new patients presented during the study period; 55 underwent oesophagectomy, 30 were intubated, and seven patients underwent primary palliative radiotherapy or chemotherapy. Three patients (who underwent oesophagectomy) were excluded because QL data were not obtained before the start of treatment. Clinical characteristics of the 89 patients who completed baseline assessments are shown in table 1.
Nine patients died within 30 days of surgery and another 17 experienced major complications. Seven patients experienced morbidity after palliation of malignant dysphagia, of whom five died within 30 days of treatment. At six months after treatment, 51 patients had died. Of the 38 patients alive six months after treatment, 34 had undergone oesophagectomy and four endoscopic palliation. Clinical characteristics of the 38 patients who completed six month assessments are shown in table 1. At the end of follow up (May 1999), the seven alive patients were censored. Median survival time after oesophagectomy and palliative treatment was 11.5 and 2.5 months, respectively. The descriptive results of the longitudinal QL data have been published elsewhere. 16 Median baseline QL scores are shown in table 2. Cox's proportional hazards models, adjusting for age, and T, N, and M stage, found that better physical function score was significantly associated with longer survival (p=0.002), and worse fatigue was significantly associated with shorter survival (p=0.001) (table 3) . However, when adjusting for associations between QL scores (by including more than one QL score in the model), only physical function at baseline remained significantly associated with survival. The final model is Multivariable analyses, adjusting for age, and T, N, and M stage, considering the change in QL variables between baseline and six month assessments among the 38 patients alive, found that improvements in emotional function were significantly associated with longer survival (p<0.0001) (table 5). Adjusting for other possible prognostic factors, as described above, did not alter this finding.
Discussion
This prospective study provides some evidence to support a relationship between patient rated scores of QL and survival. Better baseline physical function was significantly related to longer survival after adjusting for established prognostic factors. In the second hypothesis generating analysis, an improvement in emotional function six months after treatment was significantly related to longer survival after adjusting for established prognostic factors. These data show that QL scores may carry prognostic information for patients with oesophageal cancer over and above other recorded factors. This study was small however and a more highly powered study using appropriate QL tools and clinical data is needed to demonstrate stronger associations between QL scores and survival.
Several diVerent aspects of QL have been associated with survival in a variety of malignancies.
1-6 17-19 High scores for physical, emotional, and social function, and few problems with appetite loss have been reported to independently predict a better outcome. It is diYcult to generalise from these studies however because diVerent QL instruments have been used in diVerent cancer sites. In patients with carcinoma of the oesophagus treated with radiotherapy, scores from the Karnofsky performance scale may have prognostic value. 18 19 Although the Karnofsky performance scale has been used widely in oncology, it is generally considered that this unidimensional tool, completed by a observer, has been superseded by multidimensional instruments that are completed by the patients themselves. The EORTC QLQ-C30 was chosen for this research because many studies have confirmed its validity and it is easily completed by patients. 10 11 13 Addition of a site specific module, the EORTC QLQ-OES24, for oesophageal cancer may yield more prognostic data because the module addresses QL issues of particular relevance to this group of patients. 12 The association observed in this study between physical function and survival does not establish a causative relationship between the two since physical function may be a surrogate marker of an unrecognised biological prognostic factor. For instance, patients with micrometastatic disease may have poor physical function and it may be hypothesised that they perceive this (and report it in terms of QL) before it is clinically or radiologically apparent. The association demonstrated in this study between a decrease in emotional function six months after treatment and decreased survival has been hypothesised in several other papers. *Hazard ratio provides the likelihood of death at any given time for a patient aged 10 years older than another patient. †Statistical significance of main eVect of T stage on survival (2 degrees of freedom). ‡Hazard ratio provides the likelihood of death at any given time for a patient with a physical function score of 10 points more than another patient.
Recent data from patients with early breast cancer suggested that high depression and helplessness scores within a year of diagnosis have detrimental eVects on survival and event free survival. 17 This study however does not fully discuss the relevant clinical prognostic factors (such as disease stage), and therefore may be subject to criticism. It is currently not known whether psychological response to cancer influences survival. Emotional function may be a surrogate marker of a presently unrecognised biological indicator of poor outcome.
The sample size in the present study was inadequate and the data can only be used as a hypothesis generating exercise. Whether associations between QL scores and survival are clinically useful will only be demonstrated if deliberate interventions aimed at improving QL are shown to enhance survival. We thank Mr K Jeyasingham and Mr CP Forrester-Wood for allowing us to study patients in their care. *Hazard ratio provides the likelihood of death at any given time for a patient aged 10 years older than another patient. †Statistical significance of main eVect of T stage on survival (2 degrees of freedom). ‡Hazard ratio provides the likelihood of death at any given time for a patient with a physical function score of 10 points more than another patient.
